TCT-374: An Architectural Classification of the Aortic Arch Morphology When Distorted by Thoracic Aortic Aneurysms  by unknown
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7&7
$Q$UFKLWHFWXUDO&ODVVL¿FDWLRQRIWKH$RUWLF$UFK0RUSKRORJ\:KHQ'LVWRUWHGE\
7KRUDFLF$RUWLF$QHXU\VPV
-RVH*'LH]$UFKDQD5DR+RPDP,EUDKLPVFRWW$/HPDLUH-RVHSK6&RVHOOL
7H[DV+HDUW,QVWLWXWH+RXVWRQ7;%D\ORU&ROOHJHRI0HGLFLQH+RXVWRQ7;6W/XNHV
(SLVFRSDO+RVSLWDO+RXVWRQ7;
%DFNJURXQG $RUWLF DUFK JHRPHWU\ LV GLVWRUWHG E\ WKRUDFLF DRUWLF DQHXU\VPV $OWKRXJK XVXDOO\
GHVFULEHGE\DQJLRJUDSK\LQGLVWLQFWW\SHVGHSHQGLQJRQWKHDQJXODWLRQRIWKHDVFHQGLQJDRUWDLQ
UHIHUHQFHWRWKHPLGDUFK7\SHV,,,,WKLVGHVFULSWLRQIDLOVWRIXOO\GHVFULEHWKHJHRPHWU\RIWKHDUFK
&RPPRQDUFKLWHFWXUDOWHUPVPD\EHWWHUGHVFULEHWKHDUFK¶VVKDSHDQGFRUUHODWHZLWKSDWKRORJ\DQG
FDWKHWHUL]DWLRQYDULDEOHV
2EMHFWLYH:HVRXJKW WRHYDOXDWH WKHHIIHFWRIGLIIHUHQWDRUWLFDQHXU\VPVRQ WKHJHRPHWU\RI WKH
DRUWLFDUFKGHVFULELQJFDWHJRULHV5RPDQHVTXHSUHVHUYDWLRQRIWKHQRUPDOFXUYDWXUHRIWKHDUFK
LHVHPLFLUFXODU&UHQHOUHFWDQJXODUFRQ¿JXUDWLRQDQG*RWKLFDFXWHDQJXODWLRQRIWKHPLGWRGLVWDO
DUFK
0HWKRGV&RQVHFXWLYHVHULHVRISDWLHQWVZLWKDRUWLFDQHXU\VPVUHIHUUHGIRUDRUWRJUDPDQGFRURQDU\
DQJLRJUDSK\7KHDRUWLFDUFKZDVHYDOXDWHGDQGLWVPRUSKRORJ\GHVFULEHGDVDERYH7KHDUFK¶VKHLJKW
ZLGWK+:UDWLRZDVFDOFXODWHG7KHW\SHRIDQHXU\VPGLDPHWHUSUHVHQFHRIGLVVHFWLRQDQGFOLQLFDO
YDULDEOHVZHUHFRUUHODWHG
5HVXOWV6HYHQW\¿YHSDWLHQWVZLWKWKRUDFLFDRUWLFDQHXU\VPVZHUHFDWHJRUL]HGE\DRUWRJUDSK\
2IWKHVHSDWLHQWVKDG5RPDQHVTXHJHRPHWU\SDWLHQWVKDG&UHQHODQGKDG*RWKLF7KH*RWKLF
DQG&UHQHOJHRPHWU\ZHUHDVVRFLDWHGZLWKKLJKHU+:UDWLRDQGUHVSHFWLYHO\
YVIRUWKH5RPDQHVTXHJHRPHWU\
(YHQWKRXJKWKH5RPDQHVTXHJHRPHWU\ZDVDVVRFLDWHGZLWKKLJKHUDQHXU\VPGLDPHWHUYV
DQGIRUWKH*RWKLFDQG&UHQHODUFKHVUHVSHFWLYHO\WKHLQFLGHQFHRIGLVVHFWLRQ
ZDVKLJKHUZLWKWKHODWWHUDQGIRU&UHQHODQG*RWKLFYVIRUWKH5RPDQHVTXH
:KHQHYDOXDWHGE\WUDGLWLRQDODQJLRJUDSKLFFDWHJRULHV7\SHV,,,,DOO5RPDQHVTXHE\GH¿QLWLRQ
ZHUH 7\SH , ZKLOH*RWKLF GHVFULEHG 7\SH ,,     ,,,   DQG&UHQHO 7\SH ,,
,,,
%\DQJLRJUDSKLFYDULDEOHVWKHÀXRURVFRS\WLPHZDV5RPDQHVTXH*RWKLF
&UHQHO
&RQFOXVLRQ *RWKLF DQG &UHQHO JHRPHWU\ ZHUH DVVRFLDWHG ZLWK KLJKHU LQFLGHQFH RI GLVVHFWLRQ
LQ SDWLHQWV ZLWK DVFHQGLQJ DRUWLF DQHXU\VPV :KLOH D 7\SH , DUFK LV DOZD\V PRUSKRORJLFDOO\
5RPDQHVTXH WKH7\SHV ,,,,, DUH IRXQG LQ WKHRWKHU FRQ¿JXUDWLRQV7KHDUFKPRUSKRORJ\KDVDQ
LPSDFWRQDQJLRJUDSKLFSURFHGXUDOYDULDEOHV
7&7
,PSDFWRI6WHQW%RRVW(QKDQFHPHQW*XLGHG3HUFXWDQHRXV&RURQDU\,QWHUYHQWLRQRQ0LG
WHUP$QJLRJUDSKLFDQG&OLQLFDO2XWFRPHV
&KHRO8QJ&KRL'RQJ-RR2K6XUHVKNXPDU5DPDVDP\.DQKDL\D/3RGGDU-L<RXQJ3DUN
.DQJ<LQ&KHQ<RQJ-LDQ/L%\RXQJ*HRO&KRL%\RXQJ:RQ&KHRQ<XQ.\XQJ.LP-LQ
2K1D+RQJ(X\/LP-LQ:RQ.LP(XQJ-X.LP6HXQJ:RRQ5KD&KDQJ*\X3DUN+RQJ
6HRJ6HR
&DUGLRYDVFXODU&HQWHU.RUHD8QLYHUVLW\*XUR+RVSLWDO6HRXO.RUHD5HSXEOLFRI
%DFNJURXQG7KHJROGVWDQGDUGHYDOXDWLRQPHWKRGRIDGHTXDWHVWHQWH[SDQVLRQDIWHUSHUFXWDQHRXV
FRURQDU\LQWHUYHQWLRQ3&,LVLQWUDYDVFXODUXOWUDVRXQG,986EXWURXWLQHXVHLVFRVWO\DQGWLPH
FRQVXPLQJ6WHQWERRVWLVDQHZWHFKQLTXHLPSURYLQJÀXRURVFRS\EDVHGDVVHVVPHQWRIVWHQWH[SDQVLRQ
2EMHFWLYHV7KHSXUSRVHRIWKLVVWXG\ZDVWRDVVHVVWKHLPSDFWRIVWHQWERRVWHQKDQFHPHQWJXLGHG3&,
RQPLGWHUPDQJLRJUDSKLFDQGFOLQLFDORXWFRPHV
0HWKRGV$WRWDOFRQVHFXWLYHSDWLHQWVSWV$JH0HQXQGHUJRLQJ3&,
ZLWKGUXJHOXWLQJVWHQWV'(6V7KHSWVZHUHGLYLGHGLQWRQRVWHQWERRVWJURXSQ SWVDQGVWHQW
ERRVWJURXSQ SWV7KHPRQWKDQJLRJUDSKLFDQGFOLQLFDORXWFRPHVZHUHFRPSDUHGEHWZHHQ
WKHWZRJURXSV
5HVXOWV%DVHOLQHFOLQLFDOFKDUDFWHULVWLFVZHUHVLPLODUEHWZHHQWKHWZRJURXSVH[FHSWVWDEOHDQJLQD
ZDVPRUHLQQRERRVWJURXSZKHUHDVDFXWHFRURQDU\V\QGURPHDQGULJKWFRURQDU\DUWHU\DVWKHWDUJHW
YHVVHOZDVPRUHLQERRVWJURXS$WPRQWKFOLQLFDORXWFRPHVZHUHVLPLODUEHWZHHQWKHWZRJURXSV
$WPRQWKODWHORVVELQDU\UHVWHQRVLVWDUJHWOHVLRQUHYDVFXODUL]DWLRQ7/57/5DQGWDUJHWYHVVHO
UHYDVFXODUL]DWLRQ 795PDMRU DGYHUVH FDUGLDF HYHQWV 0$&(VZHUH ORZHU LQ VWHQW ERRVW JURXS
FRPSDUHGZLWKWKRVHRIQRVWHQWERRVWJURXS7DEOH
1R6WHQW%RRVW*URXSQ SWV 6WHQW%RRVW*URXSQ SWV 3YDOXH
/DWHORVV   
5HVWHQRVLV   
%LQDU\5HVWHQRVLV   
7RWDO'HDWK   
&DUGLDFGHDWK   
4ZDYH0,   
7/5   
795   
7/50$&(   
7950$&(   
&RQFOXVLRQ :H VXJJHVW WKDW URXWLQH FOLQLFDO XVH RI VWHQW ERRVW GXULQJ 3&, LV XVHIXO DQG
DVVRFLDWHGZLWKEHWWHUPLGWHUPFOLQLFDORXWFRPHV
7DEOH6L[PRQWK$QJLRJUDSKLFDQG&OLQLFDO2XWFRPHVEHWZHHQ1R6WHQW%RRVWDQG6WHQW
%RRVW*URXS
7&7
$µ5HDO7LPH¶(YDOXDWLRQRID1RYHO&RURQDU\6WHQW([SDQVLRQ6\VWHP8VLQJDQ$GYDQFHG
9LVLELOLW\(QKDQFHPHQW7RRO,QLWLDO&OLQLFDO([SHULHQFH
'DQQ\'YLU+DQD9DNQLQ$VVD$ELG$VVDOL5DQ.RUQRZVNL
5DELQ0HGLFDO&HQWHU3HWDFK7LNYD,VUDHO
%DFNJURXQG $SSURSULDWH VWHQW H[SDQVLRQ LV DQ LPSRUWDQW SUHGLFWRU RI WKH ORQJWHUP SURFHGXUDO
VXFFHVV 7KH ORZ RSDFLW\ RI FXUUHQW VWHQWV LV D PDMRU REVWDFOH LQ LPDJLQJ WKHLU VLOKRXHWWH 3RVW
GHSOR\PHQW LPDJH HQKDQFHPHQW PD\ DVVLVW FOLQLFLDQV LQ LGHQWLI\LQJ VXERSWLPDO H[SDQVLRQ DQG
FRQ¿UPLQJ SURSHU VWHQW GHSOR\PHQW 7KH VWXG\ DLPZDV WR HYDOXDWH WKH SHUIRUPDQFH RI D VWHQW
HQKDQFHPHQWWRROLQWKHFDWKHWHUL]DWLRQODEDQGLWVFOLQLFDOLPSOLFDWLRQV
0HWKRGV 	 5HVXOWV 7KH VWXG\ JURXS FRQVLVWHG RI  SDWLHQWV DJH  \HDUV  PHQ
XQGHUJRLQJFRURQDU\LQWHUYHQWLRQZLWKDVWHQWLQRXUFDWKHWHUL]DWLRQODE7KHQRYHO6WHQW2SWLPL]HU
V\VWHP3DLHRQ0HGLFDO,VUDHOZDVXVHGIRUVWHQWHQKDQFHPHQW$IWHUWKHVWHQWZDVLPSODQWHGLWV
GLDPHWHUZDVPHDVXUHGDORQJLWVOHQJWKXVLQJGHGLFDWHGDVRIWZDUH3RVWGHSOR\PHQWEDOORRQLQÀDWLRQ
ZDVSHUIRUPHGDWRSHUDWRUGLVFUHWLRQDQGDVVLVWHGE\WKHHQKDQFHGVWHQWLPDJHV$WRWDORIVWHQWV
ZHUHHYDOXDWHGLQUHDOWLPH7KHVXFFHVVUDWHRIHQKDQFHPHQWZDV7KHPRVWFRPPRQSUHGLFWRU
RIVWHQWHQKDQFHPHQWIDLOXUHZDVWKHSUHVHQFHRIFKHVWPHWDOVWUXWVDIWHUVWHUQRWRP\RIIDLOXUHV
6XERSWLPDOVWHQWH[SDQVLRQEHORZRIWKHGHVLJQDWHGGLDPHWHUVL]HLQDQ\SDUWRIWKHVWHQWZDV
GHWHFWHGLQRIVWHQWHQKDQFHPHQWVDQGIXUWKHUEDOORRQLQÀDWLRQZDVSHUIRUPHGLQRI
WKHVHFDVHV0RUHWKDQEDOORRQLQÀDWLRQVZHUHSHUIRUPHGLQRIFDVHV6WHQWXQGHUH[SDQVLRQ
ZDVPRUHFRPPRQRQWKHPLGGOHSDUWWKDQRQWKHSUR[LPDORUGLVWDOSDUWVDQG
DFFRUGLQJO\S
&RQFOXVLRQ 6WHQW XQGHUH[SDQVLRQ LV UHODWLYHO\ FRPPRQ DIWHU LPSODQWDWLRQ 7KH 6WHQW2SWLPL]HU
V\VWHPLVDSURPLVLQJDQJLRJUDSKLFWRROHQDEOLQJWKHRSWLPL]DWLRQRIVWHQWH[SDQVLRQLQµUHDOWLPH¶
DQGPD\LPSURYHFOLQLFDOUHVXOWV
7&7
&HUHEUDO0DJQHWLF5HVRQDQFH,PDJLQJ8QPDVNV6XEFOLQLFDO0LFURHPEROLF&HUHEUDO
/HVLRQVDIWHU7UDQVFDWKHWHU$RUWLF9DOYH,PSODQWDWLRQ
5REHUW00DLHU6WHSKDQ%OD]HN5REHUW9ROOPDQQ-RVHI6LPEUXQQHU5RQDOG0+RHGO
*HUJDQD6WRVFKLW]N\%XUNHUW03LHVNH2OHY/XKD
0HGLFDO8QLYHUVLW\*UD]*UD]$XVWULD
%DFNJURXQG7UDQVFDWKHWHUDRUWLFYDOYHLPSODQWDWLRQ7$9,LVDQHPHUJLQJDOWHUQDWLYHWUHDWPHQW
RSWLRQIRUSDWLHQWVZLWKV\PSWRPDWLFVHYHUHDRUWLFVWHQRVLV $6DQGKLJKULVN IRURSHUDWLYHYDOYH
UHSODFHPHQW+RZHYHUVWURNHFDQEHDFDWDVWURSKLFFRPSOLFDWLRQRI7$9,6WURNHKDVEHHQUHSRUWHGWR
RFFXULQXSWRRISDWLHQWVXQGHUJRLQJ7$9,7KLVVWXG\DLPHGWRDVVHVVIUHTXHQF\DQGH[WHQWRI
VXEFOLQLFDOPLFURHPEROLFFHUHEUDOOHVLRQVDIWHU7$9,
3DWLHQWVDQG0HWKRGV,QRXULQVWLWXWLRQSDWLHQWVPDOHIHPDOHPHDQDJH\HDUV
ZLWK V\PSWRPDWLF VHYHUH$6XQGHUZHQW7$9,EHWZHHQ -XO\ DQG1RYHPEHU7KH VHOI
H[SDQGLQJ&RUH9DOYHSURVWKHVLVZDVLPSODQWHGYLDWUDQVIHPRUDODFFHVVXVLQJWKHFXUUHQW)UHQFK
GHOLYHU\ FDWKHWHU V\VWHP  SDWLHQWV ZHUH VFKHGXOHG IRU FHUHEUDO GLIIXVLRQZHLJKWHG PDJQHWLF
UHVRQDQFHLPDJLQJ':05,WZRGD\VEHIRUHDQGXSWRVL[GD\VDIWHU7$9,1LQHSDWLHQWVZHUH
QRWHOLJLEOHGXHWRSDFHPDNHULPSODQWDWLRQSULRUWRHQUROPHQWSDWLHQWVXQGHUZHQWERWKSUHDQG
SRVWLQWHUYHQWLRQDO':05,ZKLOHWZHOYHSDWLHQWVFRXOGQRWXQGHUJRSRVWLQWHUYHQWLRQDO05,DQGKDG
WREHH[FOXGHGIURPDQDO\VLVQHHGIRUSHUPDQHQWSDFHPDNHULPSODQWDWLRQQ FULWLFDOVWDWXVQ 
05,QRWDYDLODEOHQ 
5HVXOWV7KRURXJKSK\VLFDOH[DPLQDWLRQGLGQRWUHYHDODQ\FKDQJHVLQQHXURORJLFDOVWDWXVDIWHU7$9,
+RZHYHUFRPSDULVRQRISUHDQGSRVWLQWHUYHQWLRQDO':05,VKRZHGWKDWRISDWLHQWVKDG
QHZO\DFTXLUHGEULJKWOHVLRQVSLQDFFRUGDQFHZLWKVXEFOLQLFDOFHUHEUDOHPEROLVDWLRQFODVV
,QHZEULJKWOHVLRQVQ FODVV,,QHZEULJKWOHVLRQVQ FODVV,,,QHZ
EULJKWOHVLRQVRUFRUWLFDOLQIDUFWLRQQ 2QO\LQWZRSDWLHQWVWKHUHZDVQRHYLGHQFHIRU
DQ\QHZO\DFTXLUHGEULJKWOHVLRQFODVV
&RQFOXVLRQ 7$9, ZLWK WKH VHOIH[SDQGLQJ &RUH9DOYH ELRSURVWKHVLV LV DQ HPHUJLQJ DOWHUQDWLYH
WUHDWPHQWRSWLRQIRUKLJKULVNSDWLHQWVZLWKV\PSWRPDWLFVHYHUH$6$OEHLWULVNRIVWURNHLVORZWKH
YDVWPDMRULW\RISDWLHQWVVKRZQHZO\DFTXLUHGEULJKWOHVLRQVLQ':05,FRPSDWLEOHZLWKVXEFOLQLFDO
FHUHEUDO HPEROLVDWLRQ ,Q WKH QHDU IXWXUH HPEROLF SURWHFWLRQ GHYLFHV DORQJ ZLWK D PRUH GHWDLOHG
DVVHVVPHQW RI WKH DRUWD LPSURYHG WHFKQLTXHV DQG OHVV WUDXPDWLF FDWKHWHUV PLJKW FRQWULEXWH WR
PLQLPL]HFHUHEUDOPLFURHPEROLVDWLRQDQGHYHQVWURNH
7&7
&RQVLVWHQW6XE0LOOLVLHYHUW&RURQDULHV,Q&RQVHFXWLYH3DWLHQWVZLWKWKH)/$6+
6OLFH'XDO6RXUFH&76FDQQHU,PSOLFDWLRQVIRU3UDFWLFH
.KHQJ7K\H+R.LD&KRQJ&KXD&KULVWRSK3DQNQLQ
7DQ7RFN6HQJ+RVSLWDO6LQJDSRUH6LQJDSRUH6LHPHQV0HGLFDO)RUFKKHLP*HUPDQ\
%DFNJURXQG$QRYHOFRURQDU\VFDQPRGHZDVLQWURGXFHGZLWKDVOLFHGXDOVRXUFH&7VFDQQHU
LQ$KLJKSLWFKVSLUDOVFDQPRGH)ODVKDFTXLUHVWKHKHDUWLQîRIDVHFRQG:HDSSOLHG
DQDOJRULWKPIRUVFDQSURWRFROVHOHFWLRQDQGHYDOXDWHGGLDJQRVWLFTXDOLW\DQGSDWLHQWGRVHRIWKH¿UVW
FRQVHFXWLYHFRURQDU\VFDQV
0HWKRGV FRQVHFXWLYH SDWLHQWV  \HDUV ERG\PDVV LQGH[ NJP PDOH
UHIHUUHGIRUFRURQDU\LPDJLQJZHUHVFDQQHGRQWKH6RPDWRP'H¿QLWLRQ)ODVK6LHPHQV+HDOWKFDUH
*HUPDQ\
$OOHOLJLEOHSDWLHQWVZHUHDGPLQLVWHUHGEHWDEORFNHUVWRUHGXFHWKHKHDUWUDWHWRESPDQGVFDQQHG
ZLWKWKH)ODVKPRGH3DWLHQWVZKRGLGQRWUHVSRQGWRRUFRXOGQRWWROHUDWHEHWDEORFNHUVEXWKDGD
UHJXODUKHDUWUDWHZHUHVFDQQHGZLWKDQD[LDOVHTXHQWLDOVFDQPRGH3DWLHQWVZLWKDKLJKDQGLUUHJXODU
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